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Abstract 

This rr11oIh sluunmrizes wsultx f~c.uu Fwnlilalj espahent E791 on DO-D” misill~ 

8iid rlo111-)l~- Cn,hil,bc-)-supl>rcsscd tlrcnys of tllc D+ nicsm. 
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Do-DC’ mixing is espwhed t,o 1~ wry small in t,lw st,anclard model, with mixing rat’vs 

1wmlic*tc:(l in the ra.ngc: 10-‘” tmo 10-‘. This lxm-icles us wit,11 a. large wiuclcnv t,o stn(l> 

c+kc-.t,s l~~yn~l t,llc standnrd moclcl. For inst.ancc, rcccutly La.wrcnw Hall mrl Sh-cm 

777~illl)tyq [Hdl 931 lmvr esplmwl the> (‘oiis~~~lil~~il(.~~ of 1111 est~ension of the st:\ilclilrcl 

111(.)(1(-‘1 hr-olviq charged Higgs lmxms. They predict, aal extremely sndl amtnult of 
clircv.t, C’P ~ioliltion in nrwtd liwm tlcc*aJ-s mid also very mm11 C’P violat8ing c+f~vyt~s 

in cl(~*:~ys of B 1nwons. HC~WT.W, cnlc~ tcstal,le prtxlidAcn1 is a. larp anxnult~ (- 0.2%) 

of D” - 5’ inisili,g . Other nmdels [Bdm SS, Ma. SS] 1,. 1 R 50 ~reclict. larp (relatiw to 

t,lic> ~tiIll(l~l~(l Illc.dCl) D” - 77 mixing: . Thcsc include aul>c~s!rmnlct,~i~ n~~lcls, n~dr~ls 

ilLm,lviilg ;I four tli geilemtiw ant1 ii1cdels m-i t,li left-right8 syiililletrJ-. 

Tlw ED1 cleteckx allm~s us t,c-) stqmra.te a. mising si,qe;na.l. if any, from tllc (lm11>1\- 
C-l 11 -, 111 ‘;I ,i ) 10 511 ) ) rssetl tleval- n-liivll 11;~s the same final st.ate lmrt.ic.lrs ly- i~tiliziiig tllc 
(li%qxat~ t,iinch ~lqwi~~l~mw of tlir sigid. Tllvrvfc m’ w(‘ llaw 1~ygu1 a tlr: t#t wlh;l t,ic m (,f 

flu\ ;I11101111t of 0 - 3) ilkin,g ~ if itll!-. Iwing l/3 of t,lLf’ E’T91 cl:tt,;\ s;tllll)lt>. Tllc> 

(lvt;lil(>(l r~u:ll;-sis i3 n-rit,ttw “1> as an ET91 iutuld 1ucn10 [Pludlit $41. Tllv l~i,~ldi~llts 

:\1“* plx’S“lltcYl lwlon-. 

Ii1 0~~1~~ to wardi for D” - 77 iuisinq . v-c 11se 0111y D” 111eK)lls flwl IF+ (1~Wl~S 

iir wllic.11 (‘;Is(’ tlic, vliargv of tlrta l)icm fnmi tllc, D*+ rlcc.aJ- irlcutifics t.llck (‘11:11.111 (~Ili~11tllll1 

111uiil)(~r of tll(b D” at, lhtli. T~‘llcn tllcl D” d('CilJ-S. tll? cllargc: of tllc> k1i.011 iclclitific+ tlio 
l~11ill.111 (~l."l1'tlIll' 11111111~(‘1 and this wa.~- we can t,ctll if mising has occlwc~l. This lhtl 
of s(*:II:(.~I ~‘a11 1)~ (*;lrrie(l ollt, I))- C’LEO II ;I.$ n:rll illl(l t.llvir c.ol~(.l~lxion \v;\s tll;lt tll(~~(~ 

is so111~’ cGtlwu+ of a mung sigii sigd (0.77*0.%5ztO.X)‘%~ uf the right. sigii sigilal. 

Hou-(~T7(~r. lwc*alwc~ of a In(*l; of lifcthw illf0lXlirt~ioll. t,hcJ- cnnnot~ clist,ingiGsll lwtw(~21 
(10111 )l~- C’;~l~il~l~o-si~~~~~~cssrrl ~lwap vllic*ll au> cspcctctl at, t11r> lm-(Xl of t.11c\ 01 w’l~T-(‘(l 

Silr;lli\l i1i1(1 iliixiiig. WY iwe mu exellriit lifk+iuie seu5itivity to oldaiu styarate limits. 

Tl~c-, right-sign (D” --+ I<-ir+ ) ad n-rang-sign (D” --+ Ii+K) signals from l/3 

of E'i9l's (la trl n.w shown in Figlurc 1. In t,llc-w plots tllc g-value is ;I n~nss clifF~m~llr(~ 
clt+illcYl l,>- 

q = "11) irrr - /?I!,, - 111, 

. Tlic> lifvtiim cli5triln~t~ioil of Olie n-rmig-sign saiupl~ ilft’c’r l~;i.ckg~oiui~l sill~t~rilc:tioii ;ri1(1 
(~orwrtioll for acwpt.anc~c is slms*~~ in Fi,qL?;IwC 2. 
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Wrong Sign 

‘. 
\ 

6 

m@ FeV) 

Fi,ql~rc~ 11). Thc~ n-rolllr;-sign (D” -+ I<+ T- j h3y cmtlitlaki. Th 1nm11wr of TV-cats 

;tw ~)lottwl W~S~IS ntly, mtl q in the D *+ dwaT-S. 
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Fiqlrc, 2. T11r time tlist~ril~~~t~iou of n-rcmg sign D” -+ I<- T+ tlwa.~-s in he sigid rf-yjoil. 

Tll(, clistril)l1t~ioil is lmc~kgrmuitl slll)t.rart~cvl ant1 n.crcpt.nncc corrcdcY1. 
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Tq;> lwrfom1 a11 uihilm~cl masiiinuii lil~t~lilioocl fit’ t,o ‘~)tlc~. q ii1 t.lle D*+ t1wrl.y alltl 

tilt-+ lift~t~inlt~ of t.llr D” in right.- and n-rang-sign saml)lw bo ol)t.a.in the t,lle raks ( 1~) of 

niisiiig or tloul,l~- C’al>il,l~o-supp~~~~s~~cl dt~ca~~s. The mtc I* ‘.g., for mixing is clefil~c~l l)! 

J?(D” --+ 3’ --+ Ii+ir-) 
“iiiis E r(D” t A-T+) 

The uwdts ;II’P: 

ilILt 1 

“lllis < O.~~‘i;~“~~O’~‘~L 

!‘DCSD < ~.~‘X~G!X)‘XICL 

’ )l’ 

,Alrc~r<ly, t l~cw liniit~s are t’lita w:)rl(l ‘s I,es-;t linlit,s on nlisinl?;. For ~:olnl~;~ri~ou, EG!11 

ol)t:l,in(‘cl ;I limit’ [EG91 SS] (-)f j’lllis < 0.50’,i; in tll? II-T 1llOdV l\ll(.l I’l,li~ < O..3’T’,“‘~~ 

c~oilil)iuii~,q tllc> I<ir iulcl 1<7ririr tl(vaJ- lllodt~s of tht~ D “. If we rcqwat our ;riial>-24s 1wiil~ 
l);lr;ll)olic. ~nmrs tllc way EG91 did, mu limit, is 0.37X. lwtt,er than EG9l.s limir of 

0.50’~~~. Si1lc.t’ oiw liiiiit wiiws frcmi l/3 f ’ ) 0111' cla t.3 srt a11c.l hill ‘.mlJ- u11t of tllf-’ tn-0 

illll,ol.tallt D” h;t~lrc.mic- clway ~l~o(lt*s. we espc~+ that with the fill1 data St-t, l.)otll 1110~1~-~ 

;111tl fiwtllvr aiial~-sis iiiil>l.c~n-eii1eiit.s. t.11~ semi t iT-i ty m-ill imp n-e by aruulicl a fart (jr ()f 

3. .~lwa~l~. :I pr~~lin~inaq- adysis in t’lw D” -b Iiwirii-7r mo(lc iii(licatm that 

I‘l,li~ < 3.0’%’ (Asslmhg llli~hlal interftwmrc fro111 DC’SD) 1 

illIt tllirt 
/‘nlis < 0.3’%’ ( .-l~;s~uning no inkrfenwce from DC’SD ) 

EGO1 also ol~tc?ined ~‘Dc~sD < 1.5(X’. Our limit, appca,rs a lit,t.lc n-orse siinl)lJ 

I)~Y~;IIIs;(~ WC’ nln~- l~a~-e lxgml t,c.) see t,llc sippa, t,hat, C’LEO II sc:‘es. 

Dlukg t,llv least, year, n-c llnw lwm working on cstracting D+ rlol~l)ly C’nl~il )l )o- 
s~~l~l~r~w~vl rlt~.a~- signals from E791 ‘I-; (la t,a samplt~. T11~se dec.a;\-x aw illt.rlwtiqq 1 pot 11 
I ,( ~C‘C'illl~C' tll(y- ha\-c-) iit’vc‘r lwcw olxww(.I 8iicl lwc:alwc? dcfinitc: lnwlictic~ms 1x11-(, lwt2i 

m;1(10 :Ilu)lIt their ratrr;;, lmwtl ou ~notlrls of D nwwms am1 their tl~cay lnt&hw~r;;. 
I’rc~lilllillzly,- ;111;1l~-ws of l/.3 of mu cl;rt,n. ll;~.vr> IIOW hecll (*oln1)1ck(l. Figlw~ 3 S~IOKS 0111’ 

(‘;,l,il,l )o-f;lT~orwl signal Ds -+ If-x+ ;rs aiicl tlic t,lic> iicxt figure sl~on-s tlic- si,q?;lirll iii 

tllcs (10111)1~- C’al,il,l,r)-~l~l,l)~~s~~~~l ulotlr Ds -+ Ii+,-,-. Tllvre is a c:lvar sippal 

r(D+ --+ A-+x-ir+) 

I?( D+ --+ A--T+T+) 
= (3.9 f 0.9 f 0.5) x t’anL e, 



Tlhis is wlrtw~ly a nluc:ll lwtter liuCt./siglml tllall t,11r Part’ic:le Data I,ooldrt [PDG E] 

limit f,f 30 7: t,;111” 19~. V%eii wa es;rinilic~ t,lltJ rest-mnnt ~l~l~cc~~1~l~~oncllt~s n-c’ fillcl th t 

rv+ -+ A-*“r+ ) ( 3 9 >i t,a,l14 CJ 
r(D-t + A--ir+ir+) -. -- ~ ’ 

If ~~owAdaw.1 its a signal, m-t’ find t,liat, 

r(D+ --+ II-*%+) 
r(D+ -+ A--ir+7r+) 

= (1.9 f 0.G) x t~a~ll” 8, 

(st~at~jstic~d ~nwr oiily). 

S 



800 

700 

600 

500 

400 

.3 0 rj 

:;on 

ICI0 

0 
‘I 7 0 1 .8 ‘1.53 1 .S8 I .32 1.9G 2 

Invariant Mars (C&V), M Kpipi, 
Events / 5 MeV Bin? 
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Figluv 4. Inr-ariut iimss ~distril~1~tic.m for tllr tloubly C.‘wl)il,l-)o-sul)p~~~ss~~(l clrc*:~~- D+ -+ 

Ii+ ir+ 7;- from l/3 of t.lw ET91 data siuq,lc. 

Siididy. an c~salllin~~t,ic-,n of clrc;~J-s to thw cliaqgr~tl 1;ac.m~ has rweald tll;\ t 

r(D+ -+ 1i+Ii-Ii+) 

r(D+ -+II--~+~+) 
< l.T x tn.nL 8,: 

r~i~tl tll(t r(x)llii,llt clvcaJ* (:iul lx: cc.mlprf:d tc.1 t’l10 G;r + cltx*:ry ilwcle gi\-iiig 

r(D+ -+ QA-+j 
r(D+ --+ dir+) 

< 20.3 x hl14 Fjc 
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Tllcwl limits arc lmver tmlmn the lc\-~1 at’ n-1lic.h M’AS? has chimed a si,qnnl nncl a lit,tlc 
lo\\-(~ tllau a signal ~~lxw~~-~-\~d lq- EGOl. 

( )iu futluw plails are t,c-) tront~iilue aiiitlyses on niising, cloul>l~- C’~il)il)l,o-s~~l~1)~t~ss(~d 
C~~YYI~S, chriil lmryc~ms. flax-or-c*liailF;iiig iwlltml cumds, seiiiilel,t.oliic, tlrwys (4~. 
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